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(54) Title: FIELD EFFECT TRANSISTOR 




(57) Abstract: An organic FET (1) is disclosed which comprises a gate insulating film (41) and a modifying layer (43) sequentially 
0\ formed on a substrate (2) in this order, a source electrode (6) and a drain electrode (8) formed on the modifying layer (43) at a certain 
O f lstan / c f f rom each other - and 311 ™8anfc semiconductor layer (10) formed on top of and between the electrodes (6, 8). The modifying 
0 layer (43), which is fixed on the gate insulating film (41) and covered with the organic semiconductor layer (10), contains a specific 
jjjj cyano group-containing compound or is composed only of a specific cyano group-containing compound. 
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w m m 

[0001] *5£Wte. njWbMh5l<&Xfi (FET; field-effect 

transistor), ^*«^*bTfiJ»a|£J»#:jBSrfllx:5FET^BBt--5, 

[ooo2] -mz, *m^mmm\.imm*mFErm. *m*m{*mtfimmm. 
&x&&*immni>*> y **?v;**w % whel^^^v^ ic#-k*^ows 

[0004] fctd U i^OWmoTLt^, ^^T^ya^M^O^ttft^WfenS 

mxhz 0 &&M,Rxfi&M 1 wx&zmft^<Dmm¥mm^ mz.t&&&n 

[0005] M^^fBia^mi-^C FET#at^*5^5y-i>^^(D#^tLT^T 7 
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[0006] ftWttm : #! i Fjg2984370-^# 

[ooo7] ua»u *3&9§#e>w\ i/T;^ju^9^&?-hmmmzm^tc.±i£.ft*(D 

[0008] b'Wsnm<D?—bnmtz.M-rz>i&®&* Rrj^mm^^o w-ha-cfcs 
t^-bmmz^xy—^mmtvu^mmm^m^mm^mm^m^^ 

ibxmMxfo^tio 

[ooio] *»Mttd^^*ittcM^-C3a:$*b/s:to-T?S>9, ^-MJIMIcFV 

[ooii] ±ie g wsrat^-rsyt*, ^m^-hitmm^m^m^-r^-bmmmcDm 
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[0012] ^mm^zFETi^ mi^(D-m\m^titz.^-bmmt, 

[0013] -©<fc5fc«Jifc&#^SF^ 

v*b©<z>, mmmb&mmvmmm&m^tcmm, ^^mmbmm^mw-mb 

^mfcm b &mmb<Dnm n ^m^mw-m ^m^-r^ub^m<D ^rm 
^it^mb(Dmm^m\z^h(DbmK.hti^ 0 
[0015] xvMtftma*. *mw#tbi)K &mm&ffitt^FET^v)i/y^<Dmmikm( 

fet^u ^-t^mxh^^mm-mmw^mmvtcb^ mm^mm 
bm^u^nffitmm^'p-tzzbtmmztitce ^ ^^^u^mm 
<DWJ?mfate s ^-hmm^m^4T^mn'r^b\zxmm mm) -rsr^ 

b^mb^x^u^mm^mmKm^xL-^^bm^ti^o tctcu i^mn 
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[0016] z.mzMu &nm\mfe<Di/T;m^mk-&m^^.tLZ>h, ^mmwm<oh 

[0017] Sfc, w©J:5*#KSOFETO»3ftT?tt, &fi©±(ifi¥ift:i^i^ 

[0018] *^6<i(c« % gfeMtt, ^^^fi^'M^T/m^mt^m^rmim 

"C?^$tL5t©-e*>Si:^ £bv >„ 



R 2 



( NC^-R 1 — M— R 3 

[0019] s:43 % R 1 fi^^k^i-2o<DT/^w^sxtt^y^i/^fi^b, 

^l^>-^^^y^^VK{*^-^^^b-CV>T>bJ:<,ri«l-2k^S 
SfifcSr^U R 2 X R 3 , &t>*R 4 «, ^tV^tta^(C^^^Si-20^«^^^bJLo 
R\ R\ St>^ 4 05^^^^-o^^i^5^T/^^^x^*mi-2 

[0020] *a^#fc©fcja,fc:j:*Ltf, #J^>ry£^^4&©«^&tf&fCJi*;ife 



WO 2005/001940 




T/JP2004/008895 



[0021] ;uxte*tu ^<7>>t/^^^<d5*> (te^i) -eateftSfc©^ wfr 

[0022] Sfu, afe««tt, &!£<D^/m$#4k^t\sX2—>TS^A'hl)^h*i'i^ 

[0023] s^m, ^©^T/*^w^*©^^r«far36s^u<tt83«»% 

[0024] -©^»«iS83®S%W±^Si,-^(Z>y-h«jE^j^^ij:^ n u^i : 

%x&zk^ h^i'mffi<Dmm$:£*)-mnmx%z>kmzL y mm*mfcm<D&m 

[0025] Sfc&fcfc, ftfCJl^ «*S#*U<f40. 5~500nm, W#*L<ttO. 5-100 

[0026] £©ff$tfS, o. 5nm*fltt^St, ff£©®rti£H4a^HH£rt*b;h,fc&0MI*r 

[0027] ^PJ^ibJ^ ±^Ufeja*J^«#^^^C#5^#^5>nS^, J^fc 



WO 2005/001940 




T/JP2004/008895 



(Dmmn, iooonmumx$>^t^mm^titc 0 ^n^m-5<t, &nm<Dmz& 
C0029] -r^t>ib, Tmtk^i)xmzftzM&zmtc-rk&mx*hz 0 

C X2 

max min 

[0030] ^.cjtmmFET^mm^m-y-hmmwmz^f^mmmm^m^ 

-To 

[0031] rr-c% ^0^^^ft5r#«^*-y^h®j±# ttJ (v^^^c-v#-tt) tt, y 

min 

[0032] ^v^f^ > Kw>'«M-y-^ai±^^^^fe^^Kv^m^o^^fta^ 
[0033] *mmz&i?zrh*u^>>nffi-mmwm ^^^i-mmi^ 
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[0034] KW^m^^^b^ftill^^^^^^^a^j-^^^^^^^^ 

[0035] $^^/c, mmxnmmmz7kmmtmA£titch<Dv&z>kmzm- 

[0036] ^±I^L£:J;5^ % *&W<D^mFETiz£til^ Wfe(D^T Vm^fc&WZ 
[0037] [01]llIl(#|g0J^J;§FETO«^cD^^^-f-^^ S gl-e fe5o 

m4m4^mmm2Rn^mm2xmc^mmFKT(D^u^mm-mr^'^^ 

[liieliiiett^jgMa^waFETOKWvm^-Bf^^^-r^^-efcSo 
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[0038] 1 ^FET(FET) 
4 1^1 

6 y—^MM 
8 KWyfg 

10 ^a^ttJI 

41 y-h#6»JR(iteltji) 

43 &jCJi 

[oo39] Mr, ^mm<Dmmmm^^^xmm^mmvxmmmm-r^ 0 ±t& 

[0040] mm. *&wiz£ZFET<Dffif$<Dmi®*^m&mmmxh2> 0 «£fet(« 
w^^kY?^^) i s«2 mm ±.\mum^h^w-mm.mA\ mmm 
)RTf&mm43xmj&£frzm&m4&z(Dmimf&£ti, M\^<D±iz-m<Dm 
M%&\<^xmm£tifcy—xmm6RTfFu4>'mm8%#Lx$o<o, j.o, ^h<D 
mme, 8(D±^Rxfr^mm^mi^mio^m^titz.-h(Dx^ 0 

[oo4i] «^^jnooiB««m^^pi^tL-r, mrar, ^fi43±icfi 

[0042] mi^*5}-t5^2fi, mf^y^y^, K-^hsi^o^®^^^^^. x 

Uhtf—hWmt%;mteZ&(DXlbZ> 0 tctcU Jf9*tt, ±9^y?xtt, 7°7*^y? 

ttm<DmMVk&m*m^xh£<, ^.(om^a^ y-*mM6, Kw^tis, r 
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[0043] y-Mfe«4i«, ii^<DM«^^^-r6#«w^^t^$ti, 

So 

[0044] &scS43rau SfeJS^sw^O'yT/u^^b^i^st,©, xtt, ^mj** 

[0045] T^y/V^^ibTtt, (p ( ^)T^y^«x/^^y-^-(7)M^^:^S^:^ L ,<^ 
«tt)^«IfcW:, JKWf/l^ 7^y U-h (PMMA) , ^V^/^W)T^VU— 

[0046] £7t, T?V/lsZk£Xft<D3\\<DffimkL,Xl^ W) TW^^T^^S^—hZ. 

— k tfv^i"^, ^y^ntv^, ^y^t-^/K &m<Dtfvi%m^-*^(#})ij 
[0047] ^<D^rym^m^m^^^yTym^-r^(Dx^ti^ .mmmz 

Uk2] 
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( NC4— R 1 — M — R 3 

(r 4 L 



[0048] zn&tetmkLX, Wfctf TIE iim^2) mx^tiz>&£^T;T/v*,vm 
Wb3] 



CH2OR 5 CH2OR 5 
-O J — Q 




OR 5 OR 5 



OR 5 



-CH3 



n 



[0049] 



£^US.or\ r\ St^RV^^ft^fc— o^s^itl^5©7;^^SX(i 
[0052] 3fcJCJl43ta, ^hy^#iLT<D/tfy^— £^A,TW£<^J;V^ ^tl^r 



[0050] 



[0051] 
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0. 5—100nmXhZ>b£<9&&L\,\ 
[0053] j^te, &«S43<7)JiE£dlf^ V-bmmm41<Dm£d2t<Dmmxmg.mt£ 

d2X0. 0005^dl^d2X10 

[0054] ^«»43oj¥$di« > Tmm^3)xm£ftzM&zmtc^£?icntfibtLX\,^ 

d2X0. 0005^dl^d2Xl 

[0055] ^x^m^ntcmmFKTi^m^-r^mmcD-^nc'o^^xmm-r^o *i\ 

^2^jgH(DS^^U, Mx.«200nmaSOjf:^(^^^(SiO JgD^j& 

[0056] ±&vtc^bv?xtfm<DW^-&Tf&m<D^Tym^m4k&®&, x^, 
^rym^i^m^^^ m^^mmmmM^ibxm%mwt&mm-rz 0 

nftmmzmftzh<Dxfotii-f<ftizm7£&ti-r , mx^x/i^-vm^ ^—t/v-m 

m\?=-Mt&m^*m\<^^b&x%z> 0 
[0057] ^x\ ^<n£?icvxmmvtcmm&m\,^x&mm43&Bi$^frz> 0 ^<Dm<D 
^ww^mt\^x^m^u^-r<DZM(D^m^mx^ 0 

[0058] m~(D^m^^xn, *1\ ±5zHbfcJ;5^1IS^Ufc^^»^2cD^-Mfeii; 

um4i±^wm^titc.mm^m^6o-2oo°cmmxmK.mo^biomm 
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[0059] ^no^rfe^*3V>T«. *-f, r-bimmittttmm.2&±Ml,1t£5 

fcMRUfc*** * HiMH"*, w5 LT#^tt/cMSI^Mx. 70- 200°C^TM 

^^y— biteigjlgl4it©SJSi4*s«tt)ia5«>^ gfe«Ji43©@3|M4*S|Ri±$ix« 
c tfcfc, 3feSrS43Sr^j5fe$*5^iJC)©ipfi^Q.3gijiiT^, -tflD^Bott^^ff 5r.t 
tJ;^^M43^^^tL6X{4#*bTV^^^^#^^TyS-a^^'^b^^ 

[0060] Au^cD^M^^lcliDy— ^Wi6XtJ t KWi^t«8«r^^§*5 0 ^ 

[0061] &4b\ *M43J:»cW«^#JliOASK»tfcti/JLo*©±jcy— ^WfiextJf 

[0062] ^LT, J E:©J;5f-UT#P>tL5Ji^b^«^OW«lFETltt, _L3z&0>TfE(&5£l) 
C X2 

max min 

[0063] C mjn «^FETl^#«^*-y-hmj£^t4^*3^'5M^*(D*/jN{g 
^ U C^^^aFETlOM^i-y-NffiJE^^jo^-S^^icDS^Iifi 

[0064] j&v^ ^rtKFETitt, KWylS-^f^ttii^tft^WKi/^yliloift 
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[0065] Z<D£oKm&£tltc^mFETltz£tlii, ^^43^^(0^^^^ 

[0066] i£fc, m^<D^T ym-^mt^m^ om^D xmztiz-bvxh&t, mm^m 
mmm 1 

[0067] WT, «P^?rlMjia^It!llBmPJt5^ N *mWte^tibtzm7££tiZ> 

[0068] ^-b»M^LT^400nm(D^^bM^^$iir/ % cy-bm®^^5ii5K-- 
^(Dnm^)^{^7^mK: 10 Q cm) mUZmmU ^*L£25mm X 10mm£)£g 
Jf^^ra«9|±SUfc 0 PMMASmt i^b^Ii (tt) f CR-S (v'T /xf ;P 

-Jsvyz/s,?^-?) fabte&tfv^-m&mzmm (r±b>- ^>v^,vrvs : r 

[0069] tflt^h. Z(D&Wm(D±lC^m¥mfcmttnX"foZ>^?~te^$:0. lnm/# 
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mzm-aimt^ &MmictetfzcR-s<D^mm*m*mtez(mm%, 23 
[oo7o] cR-s&m^mjumm&mmisfc^ -r^^wm^rm^m^^} 

fiPMMA100K*%©^(D-efcS o 
<HJS^J2> 

[0071] ^iLTT-feh-H^.-N, N'-> ? ^y^^/^AT5K=l:1^7)^J^D^V^fcri, ^ 
lK^tV^-h^(DMJ£^^#^120rj[olB#^ < hLf-rt^^««Ml^lIl 
4H^LT, &feJi<£J¥£^«*^&5(l0nm, 29nm, 98nm(— o), 1100nm)^f 

0t$£M2> 

[0072] ?-vimm&mw£fr^t^bsxt\.\^ mmm2(D^Mm^m^nioonm(Dh 
<Dtmm\^x^ ^vmBimbvxiioonm^cR-scDmzBf&zittczbzx^fe 
mmm2bmm^x^mFET^m:^tc 0 

[0073] mmmibmm<Diy])=i^mm}f^mm7k^iz5mrnmmvfc 0 ^<d&^v 

m%mz 0 Z(Db%nbfotc&nm<DmiSfcl-2nrnX&^tl 0 
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<Jfc«E0!l3> 

[0074] 2-*>Ts^/ubv^b*i'i^>'&m^fomftm&&mMvitzb&ft&mM 
[0075] mmmiRUitmmix^mc^mFKTK^^x±mi,tc^m^w^^mm 

[0076] ^tib^m^v, Bmm±\zcR-stttt&mm&ft&-rzzkiz.£v, kw^ 

b^u4>m^(Dmtm^mim^ti,x-o. 5-1. 2@^£>t5ig^iix^#<5r^ 
mmvfc 0 n-t^ m3^-rtu<, cR-smm^83mm%^x±xh^t, kwvis 
<Dmm*^?77\^\,^xmMmm^tiz> 0 l*>u 5-som.m%xibz>b 

[0077] ^M2^T>^^2TWc^«FET^oV>Tiii7l!b^^^J;^FW^«M 
[0078] ^ix^cD^J:^, ^^^(D^aFETOittS^^^O^JtLTHV-r^m^cD^ 



WO 2005/001940 



16 



7JP2004/008895 



[oo79] mmm3Rmmm3xmc^mmFETK^^x±^i,tc^m^w^^mm 

B^m^x^hi2mmmmvtc^x^^mim^vx+3o%um(Dm^x^ 

[oo8o] — # , m8n^m3xntc^mFET(Dvu^mm-mmW'\^ a-mm ^-r 
y^xtto msK&rt%m&<ny^i-^v?\/>i?\iti5fpnmxm, m^urni 
tftMtt&b, ifcmM3<D^MFETizmMs$mx<D}? u^mM(omtmtm > 

[0081] *m W fit, mmjjgkb^i?*? (FET ; field-effect 

transistor). mWL%0W*^\.X$LZ>*m Wm*mx.Z>FET{Z$\\mX%Z> 0 
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[6] SulE^KSft, m^fcO. 5—500nm(Dh<DXh^, 

[7] TfSit: 

C X2 N 

max min 
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